An apparatus for separating coarse grain and fine grain 

1. Field of the Invention 

The invention relates to an apparatus for separating coarse grain and fine grain 
with a screen made of screen bars which are situated successively adjacent to 
one another and slope downwardly in the conveying direction of the coarse grain 
and with a support for the screen bars which are fastened to one end of the 
support and can be excited to performed oscillations by the material to be 
screened. 

2. Description of the Prior Art 

When recycling construction residue masses or mining natural stone, the problem 
arises that it is necessary to remove coarse grain from the unscreened 
construction residue masses or from the natural stone in order to provide a final 
grain which is relieved of the share of coarse grain. For this purpose it is known in 
an apparatus for comminuting and preparing coarse-grained materials (DE 38 34 
381 A1) to separate coarse grain from fine grain by means of a screen made of 
screen bars which are situated adjacently spaced from one another and which 
slope downwardly in the conveying direction of the coarse grain. In the known 
screen two rows of screen bars are disposed above each other, but in a mutually 
offset fashion. The screen bars are clamped on the one side in a support and are 
made to oscillate by the material to be screened. The coarse grain is guided over 
the screen in the direction of the longitudinal screen bar axes during the screening 
process and the fine grain flows transversally thereto through the screen. The 
screen bars are put into vibrations necessary for a favorable screening process 
during the screening process only in such regions of the screen by the material to 
be screened in which a sufficient quantity of material to be screened is guided 
over the screen. The screen bars of the other regions however are hardly made to 
oscillate. As a result, only a deficient screening effect can be achieved with such 
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an apparatus. Moreover, the maximum screening effect is achieved only in the 
region of the ends of the screen bars which are opposite of the support due to the 
oscillation amplitudes prevailing there. Due to the closeness to the coarse grain 
ejection it is not possible to prevent that a far from inconsiderable amount of fine 
grain is screened out together with the coarse grain. 

Furthermore, a plurality of vibrating screens are known which can be driven in a 
mechanical, electric or hydraulic way and although it is possible to achieve a clean 
separation between coarse grain and fine grain they are difficult to make, require 
much space and always need to be supplied with power which is why they cause 
high costs for their upkeep. 

Summary of the Invention 

It is therefore the object of the present invention to provide an apparatus of the 
kind mentioned above which is characterized by a favorable screening effect with 
low costs for upkeep and production and low need for space. 

This object is achieved by the invention in such a way that the bar-like support is 
held in a frame in a manner torsionally resilient about its longitudinal axis 
extending transversally to the screen bars and that the screen bars are arranged 
in at least two rows disposed successively in the conveying direction of the coarse 
grain. 

Due to the fact that the support plus the screen bars which are held at one end on 
the support are held in an oscillatory way in the frame, the screen is made to 
oscillate over its entire width when the screen is charged with material to be 
screened, so that a favorable screening effect is achieved at all times with the 
apparatus in accordance with the invention because all screen bars fastened to a 
support are made to oscillate in virtually the same amount. The screening effect is 
improved even further by providing at least two rows of screen bars in the 
conveying direction of the coarse grain, because the regions of the largest 
oscillation amplitudes of the first screening row are situated far enough away from 
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the coarse grain ejection. That is why the material to be screened is guided during 
the screening process over at least two screen rows which are mutually arranged 
in the conveying direction of the coarse grain, with the first screen row receiving 
the material flow and forwarding it to at least one further screen row. More or 
fewer screen rows can be provided depending on the still permissible share of fine 
grain in the coarse grain. Since screen bars have the largest oscillation 
amplitudes in the regions which are opposite of the support, it is possible to 
achieve a better screening effect with a larger number of screens. As a result of 
the torsionally resilient bearing of the support in the frame an especially low 
production effort is produced for the apparatus in accordance with the invention 
with which a high screening output can be achieved at extreme lightweight 
construction without any additional outside excitation of the screens. The support 
can be held relative to the frame via a torsion spring, torsion bar spring, plastic 
bearing or the like. 

Especially advantageous conditions are obtained when the frame comprises at 
least two supports which are arranged successively behind each other in steps in 
the conveying direction of the coarse grain and are each provided with screen 
bars and are held in an oscillatory manner. This ensures that each screen row is 
made to oscillate in the best possible way due to the falling height of the material 
to be screened between the individual screen rows. The individual screens are 
arranged successively in the form of a cascade, with the rigidities of the torsion 
springs of the individual screen rows and supports being adjustable individually to 
the respective needs such as conveying quantity and grain size and length of 
screen bar and the like. The angles under which the individual screen bars are 
arranged in the frame must be optimized with respect to the conveying stream. It 
must always be ensured that in the case of optimal screening effect as little as 
possible fine grain remains in the screened coarse grain. The individual screen 
bars can be curved in the direction of their longitudinal axis and each act upon the 
support in a more or less oscillatory fashion, which thus also allows permitting and 
setting oscillations transversally to the conveying direction of the material to be 
screened. 
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The screen bars can be welded either directly to the support or the like. This 
entails the replacement of the entire support in the case of wear and tear. That is 
why it is especially advantageous when the screen bars each encompass the 
support by at least 90° and the screen bars are held on the support by means of a 
profile which receives the screen bars between itself and the support. The profile 
is screwed together with the support for example and fixes the screen bars 
relative to the support as a result of its clamping effect. The screen bars are then 
clearly fixed in their position with respect to the support and can also be held in an 
oscillatory capacity relative to the support if necessary. In order to guide the 
screen bars the profile preferably comprises recesses in which the screen bars 
can be placed The apparatus in accordance with the invention can be attached 
as an additional module to any separating system. It is especially fastened to the 
delivery belt of said system. The apparatus can be arranged alone on the delivery 
belt or can be arranged with its frame in the transfer region of two conveyor belts 
and can be connected in a detachable way with at least one of the conveyor belts. 
The apparatus in accordance with the invention is characterized by its low weight 
and cost-effective design. As a result of the low weight and compact size, the 
mobility of the basic system is hardly limited and the apparatus forms a single 
transport unit, e.g. with a conveyor belt. It is especially advantageous when the 
supports with the screen bars and the frame form a modular unit which can be 
fastened to the belt head of a conveyor belt, thus providing an especially compact 
and light screening apparatus. In order to enable the apparatus in accordance 
with the invention to be transported with ease and to simultaneously increase 
strength (and especially stiffness against twisting), the frame may be provided 
with a transport frame. 

Brief Description of the Drawings 

The invention is shown in the drawings by reference to an embodiment, wherein. 

Fig. 1 shows an apparatus in accordance with the invention for separating 

coarse grain and fine grain in a partial sectional side view; 
Fig. 2 shows the apparatus of fig. 1 in a sectional view along line ll-ll; 
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Fig. 3 shows a support plus screen bars of figs. 1 and 2 in a partial sectional 

front view on an enlarged scale, and 
Fig. 4 shows the support plus screen bars of fig. 3 plus torsion spring in a front 

view. 

Description of the Preferred Embodiments 

An apparatus for separating coarse grain and fine grain consists of three rows of 
screens 1 made of screen bars 3 which are arranged at a distance from each 
other in rows adjacent to one another, slope downwardly in the conveying 
direction 2 of the coarse grain and are fastened with one end to a support 4. The 
bar-shaped supports 4 are held in a torsionally resilient way in a frame 6 by 
means of torsion springs 7 about their longitudinal axis 5 extending transversally 
to the screen bars 3. The screen bars 3 are arranged in three rows following 
successively in the conveying direction 2 of the coarse grain. Accordingly, three 
torsionally resiliently held units made of supports 4 and screen bars 3 are 
provided, with the three units being arranged in a stepped fashion one after the 
other in the conveying direction 2 of the coarse grain. A material to be screened 
which is to be separated into coarse grain and fine grain is supplied to the 
apparatus by means of a first conveyor belt 81, with the material to be screened 
being guided successively over the three successive rows of screens 1 by 
screening out the fine grain share. The coarse grain is conveyed by the screen 
bars 3 in its conveying direction 2 to a second conveyor belt 82, whereas the fine 
grain pours transversally to the conveying direction 2 of the coarse grain through 
the screen bars 3 in the direction of arrow 9 onto a third conveyor belt 10. The fine 
grain can be removed with the help of said third conveyor belt 10. The frame 6 is 
arranged in the transfer region of the first conveyor belt 7 to the third conveyor 
belt 10. 

The screen bars 3 each encompass the support 4 by 90° and are held on the 
support 4 by means of a profile 11. The screen bars 3 are clamped by means of 
gate band screws 12 between the support 4 and the profile 11. Recesses are 
provided in the profile 1 1 for the screen bars 3, which recesses are at least partly 


projected through by the screen bars 3, which allows the best possible positional 
fixing of the screen bars 3 relative to the support 4. According to the embodiment 
according to fig. 4, the support 4 engages via a spring 14 in a torsionally secured 
manner in a hub 15 of the torsion spring 7 by means of an axle 13 formed on said 
support, which torsion spring 7 is screwed onto the frame 6 in a torsionally rigid 
way via a housing 16. Each support 4 can optionally be provided with merely one 
torsion spring 7 or the support is held in a torsionally resilient way in the frame 6 
on both sides via torsion springs 7. 

Together with the screen bars 3 and the frame, the supports 4 form a modular unit 
which can be fastened to the belt head 17 of the conveyor belt 81 and which is 
transportable both itself as well as in combination with conveyor belts and can be 
moved to the respectively desired place, for which purpose the frame 6 is 
provided with a transport frame 18. 


